AHHOTanus K padoyeil nporpamme 1o ajaredpe ais 7 — 9 Kiaaccos.

Anrebpa sBJIsIeTCS OJJHUM U3 OMOPHBIX KypCOB OCHOBHOI'O OOILIEro 00pa3oBaHus: OHA 00eCIeYuBaeT N3YYCHUE IPYTUX AUCHUIUIMH, KaK
€CTeCTBEHHO-HAYYHOT0, TaK ¥ TYMaHUTAPHOTO LIUKJIIOB, €€ OCBOGHUE HEOOXOAUMO ISl TIPOIOJIKEHUSI 00pa30BaHUs U B TIOBCEIHEBHOW JKU3HHU.
Pa3zutne y oOydarommxcsi Hay4HBIX TNPEICTABICHUN O MPOUCXOXKICHUU W CYLNIHOCTH anre0pandeckux abCTpakmui, Croco0e OTpaKeHHS
MaTeMaTHUYeCKON HayKOM SIBJCHHM U MPOLECCOB B MPHUPOJAE U OOLIECTBE, POJIM MATEMaTHUYECKOTO MOJCIUPOBAHMS B HAYYHOM IO3HAHHUH U B
MPAaKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KayeCTB MBIIIJICHHS, HEOOXOIUMBIX JUIsl afanTallid B COBPEMEHHOM
mudpoBoM obmmecTBe. M3ydeHnue anredpsl oOecrieyrBaeT pa3BUTHE YMEHHs HAOMI0JaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS M BBIBOABI, (POPMYIHUPOBATH YTBEPIKICHHS.
OcBoenne Kypca anredopbl 00ecredrBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS 00YYarOIIUXCs: OHU UCTOIb3YIOT JEeAYKTUBHBIC U UHAYKTHBHBIC
paccyxaeHus, 0000IIeHne U KOHKpeTH3aluio, abcrparupoBanue u aHajioruto. OOydeHue anreOpe MpearnonaraeT 3HAYUTENbHBIH 00bEM
CaMOCTOSITENIFHOW JIESITEIIbHOCTH OOYYaIOMIMXCS, MO3TOMY CAaMOCTOSITENIbHOE pELICHHE 3ajad SBISIETCS pealn3aluedl JesTelIbHOCTHOTO
NpUHIUITA 00yUSHHS.

B crpyktype mnporpammbl ydeOHOro Kkypca «AnreOpa» JUisi OCHOBHOrO 0O0IIero o00pa3oBaHUS OCHOBHOE MECTO 3aHHMAIOT
COJIepKaTeNbHO-METOANYECKHE TMHUU: «HuCa 1 BBIUMCICHUS», «ANreOpandeckre BhIPaXKEHUs», «Y paBHEHUS U HEPaBEHCTBaY, « DyHKIIMN.
Kaxnas U3 3TuX colepKaTeabHO-METOANYECKUX JTMHAN pa3BUBACTCA Ha MPOTSHKEHUH TPEX JIET M3yUEHHs Kypca, B3aUMOJICHCTBYS C IPYTHMU
ero IWHUSAMH. B Xome wm3ydeHuss y4eOHOro Kypca OOydYarOmMMCs MPHUXOIJUTCS JIOTMYECKH pacCyXIaTh, HCIOJIB30BATh TEOPETUKO-
MHOXECTBEHHBIH S3bIK. B CBSA3M ¢ 3TUM B Iporpammy y4eOHOTro Kypca «Anredpay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, IPEACTAaBICHHBIE BO
BCEX OCHOBHBIX pa3Jielax MaTeMaTH4eCKOro oO0pa3oBaHHsS M CHOCOOCTBYIOLIME OBJIAJCHUIO OOYYarOIIMMHUCS OCHOB YHHMBEPCAJIBLHOIO
MaTeMaTH4eckoro si3bika. Coaep’KaTelbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Airedpa» SIBISETCS €ro MHTETpUPOBAaHHBIN
XapaxTep.

Conepxanue TuHUM «YuClIa U BBIUMCIEHUS» CIYXKUT OCHOBOM JUIs JajbHEWIIero U3y4eHus MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHIO Y
00yYaroImuxcsl JIOTHYECKOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHs TOJb30BATHCS AJITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKHX
HaBBIKOB, HEOOXOJMUMBIX UISI TIOBCEIHEBHOW JXM3HU. Pa3BUTHE MOHATHS O YHUCIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS CBSI3aHO C
pPaMOHATBFHBIMI M HPPAIMOHAIGHBIMU YHCIIaMH, (OPMHPOBAHUEM TMPEICTABICHUH O JCHCTBUTEIHLHOM 4YHCIE. 3aBEpIICHHUE OCBOCHUS
YHCIIOBOM JJMHUH OTHECEHO K CpeHeEMY 00IeMy 00pa30BaHUIo.

Conepxanue IByX anreOpandeckux JHMHUA — «AnreOpandeckue BBIPAKEHUS» M «YPAaBHEHHs M HEPAaBEHCTBa» CIIOCOOCTBYET
(GOopMHPOBaHUIO Y O0YYAIOIIMXCS MaTEMaTHYEeCKOro ammapara, HeoOXOAWMOTO JUIsl PelIeHUs 337ad MaTeMaTHKH, CMEKHBIX TPEAMETOB H
NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00mIero 00pa3oBaHUs Y4eOHBII MaTepual TPYyNIUPYEeTCs BOKPYT PallMOHATBHBIX
BbIpa)KE€HUI. Anredpa 1EMOHCTPUpPYET 3HaU€HHEe MaTEMaTUKH Kak sI3bIKa JUIsl IOCTPOCHUS MaTeMaTHYECKUX MOJIeNIed, OIMCAaHuUs MIPOLIECCOB U
SBJICHUI peasbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TakKe JajbHENIIee pa3BUTHE aITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOMMOTO,
B YaCTHOCTH, JJISl OCBOEHHsI Kypca MH(OPMATHKH, 1 OBJIaJIeHUE HaBbIKaMU JCTYKTUBHBIX paccyxaeHuid. [IpeoOpa3soBanue CUMBOJIBHBIX (hOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTRY.

Conepxkanne (QyHKIIMOHATHHO-TpaUUECKON JTMHUU HAIEJICHO Ha TMOJydeHHE OOyJaroluMUCs 3HAHUN O (PYHKIUAX KaK BaKHEHIICH
MaTeMaTHYeCKOM MOJENu Ui ONHMCAHUS W HCCIEAOBAaHHUS PAa3sHOOOpasHBIX TNPOLIECCOB M SBJICHUH B mpupone U odbmectBe. M3ydenue



MaTepuaia CrnocoOCTBYET Pa3BUTHUIO Y OOydYalOIIMXCS YMEHHS MCIONb30BaTh PA3JIMYHBbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MAaTEMaTHKU —
CJIOBECHBIE, CUMBOJIMYECKHE, rpapuecKkre, BHOCUT BKJIa B (POPMUPOBAHUE MPEICTABICHUN O POJIM MAaTEMaTHKU B Pa3BUTUHU LIMBUIN3ALUU U
KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kilaccax mM3ydaercs yueOHbBIH Kypc «Anredpay», KOTOPHIM BKIIOYAET CISAYIONINE OCHOBHBIC Pa3Ieiibl
conepkanusi: «Hucna u BEIYUCICHUS», «ANTreOpandecKue BIPAKEHU», «Y PaBHCHUS U HEPABCHCTBAY, «DYHKITUN.

Ha usydyenue yueOHOro Kypca «Anredpay» orBoautcs 306 yacoB: B 7 kimacce — 102 vaca (3 yaca B Heneno), B 8 kimacce — 102 yaca (3
yaca B HeJlen0), B 9 kiacce — 102 yaca (3 yaca B HeJemio).

COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yucsia ¥ BLIYUCICHUSA

Jpobu 0OBIKHOBEHHBIE U JECATUYHBIC, TIEPEX0] OT OJHOU (opmbl 3anmucH podeit Kk Apyroif. [ToHsTHE panoHATBHOTO YHCIA, 3aMKCh,
CpaBHEHHE, YIMOPSAOYMBAHNE PAIIMOHAIBHBIX YUCEN. ApH(MeTHYecKre NCHCTBHS C pallMOHAIBHBIMU YHCIaMu. Pemenne 3agay u3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha JApOOHu.

CrerneHb ¢ HaTypalbHBIM TOKa3aTeJIeM: OMpeelieHne, MpeoOpa3oBaHKe BHIPAKEHUI Ha OCHOBE OINpEAeNCHUSs, 3aMiCh OONBIINX YHCEN.
[TpoueHTsl, 3aUCh MPOLEHTOB B BHJIE IPOOH U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4ll Ha MPOILIEHTHI, PELICHUE 3a]a4 U3 pealbHON
MPAKTHKH.

IIpuMeHeHne MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPaJIbHbBIX YHCEI.

PeanibHble 3aBUCMMOCTH, B TOM YHCIIE psiMasi U 0OpaTHas MPOIOPIIMOHAIBHOCTH.

AuredpanyecKkne BbIPaKeHUs

IlepemeHHBIE, YKMCIIOBOE 3HAYEHHUE BBIPAXKECHMS C IEpEMEHHOM. /lomycThMmble 3HaYeHUs NepeMeHHbIX. [IpencraBieHue 3aBHCHMOCTH
MEXJy BeIMYMHaMH B Buae ¢Gopmyibl. Berumcienus no ¢opmynam. IlpeoOpazoBanue OyKBEHHBIX BBIPAKEHUM, TOXKIAECTBEHHO pPaBHbIE
BBIpa)KEHUSI, ITpaBUiIa MPeoOpa30BaHUs CYMM M ITPOU3BEICHUMN, TPaBUIIa PACKPBITHSI CKOOOK U NMPUBEIEHHS TOT00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHounenbl u MHorowieHsl. CreneHb MHorousieHa. CrojkeHue, BbIYUTaHHE, YMHOXEHHE MHOTrowieHOB. DOpMyIbl COKpalIEHHOIO
YMHOKEHHMS: KBaIpaT CyMMBI M KBaJpar pasHocTH. PopMyra pasHOCTH KBaApaToB. Pa3nokeHrne MHOrOYIEHOB HA MHOKUTEIIN.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHUS, ITpaBUiIa IpeoOpa3oBaHus ypaBHEHUs, PABHOCUIBHOCTh YPaBHEHUH.

JluneitHOe ypaBHEHUE C OJHOM MEPEeMEHHOW, YHMCIIO KOpHEH JIMHEWHOTo ypaBHEHHS, pelleHHe JUHEHHBIX ypaBHeHHH. CocTaBieHHe
YpaBHEHUH 10 YCIOBHIO 33J]a4u. PellleHre TEKCTOBBIX 3a7]a4 C NOMOIIbIO YPaBHEHUH.

JluneliHOe ypaBHEHUE C JBYMs NEpeMEHHbIMH U ero rpaduk. Cuctema AByX JHMHEWHBIX YpaBHEHHH ¢ JAByMs IepeMeHHbIMU. PemeHue
CHCTEM ypaBHEHHUH crIOCOOOM MmoacTaHOBKH. [IpuMephl peneHust TEKCTOBBIX 33a/]au C MOMOIIIBIO CUCTEM ypaBHEHH.

DOyHKIUHA

Koopaunara Touku Ha ipsiMoid. YncnoBbie NPOMEXKYTKU. PaccTosiHue MeX Ay TBYMsI TOUKAMH KOOPIMHATHOM MPSMOM.



[IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AbGcmucca u opArHATa TOYKA HAa KOOPJIWHATHOW TutockocTu. [Ipumeps! rpadukos,
3amaHHbIX (opmynamu. UteHne rpadukoB peanbHbIX 3aBUcuMocTed. [lonsartue Qynkmuu. I'padux dynakumm. CBoiictBa GyHkui. JluHeinas
byuknus, eé rpadpuk. ['paduk pynkuun Y = [X|. ['padudeckoe penicHre THHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHCHHIA.

8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBanparubliit kopenp u3 umcina. [lonsarue 06 uppanuonansHoM yucie. Jlecarnynbie MpUOIMKEHUs UPPAMOHATBHBIX uncen. CBoiicTBa
apuMeTHUECKUX KBAJPATHBIX KOPHEW M WX TMPUMEHEHHE K NPeoOpa3OBAHUIO YHCIOBBIX BBIPAKCHUH W BBIYHCICHUSM. JleiCTBUTEIbHBIC
YUCIIA.

Crenens ¢ 1eJIbIM TTOKa3aresieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckne BbIPaKeHUs

KBaapatHblii TpEXUiieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA Ha MHOXKHUTEIIH.

Anrebpandeckast qpodb. OCHOBHOE CBOMCTBO anreOpamdeckoit apodu. CiokeHue, BRIMUTAHUE, YMHOXKCHHE, JICIICHUE aIreOpandecKux
npobeil. PaninonansHble BEIpaXXEHUS U UX MpeoOpa3zoBaHUe.

YpaBHeHUs] M HEPABEHCTBA

KBanparaoe ypaBHeHue, GopMylia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHEHUH, CBOISIINXCS K JIMHCWHBIM H
KBaapaTHbIM. [Ipocreiiue ApoOHO-parnoHaIbHBIC YPaBHEHUSI.

['padmyeckas uHTEpIpETalls YpAaBHEHUHN C IBYMSI TIEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHHH ¢ AByMs MepeMeHHbIMU. [IpumMepsl
pELIEHUs] CUCTEM HEIMHENHBIX YPABHEHUI C IByMs IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

HucnoBsle HEPAaBEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ OHOM IepeMeHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JIMHENHbIE HEPABEHCTBA C
O/IHOM TIepeMeHHOM. CHucTeMbl INHEWUHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.

DOyHKIUH

[Tonsitne pynkuuu. O6IacTh oNpeeeHUsI U MHOXKECTBO 3HaUeHHU I (yHKIMU. CriocoOb! 3a1anus (PyHKITUH.

I'paduk pynkunu. YreHnue cBoicTB pyHKIMM 110 €€ rpaduky. [Ipumepsl rpadukoB QyHKIMA, OTpaXKAIOIUX pealbHbIE MPOIECCHI.

DyHKIMH, ONUCHIBAIONINE MPAMYIO M OOPaTHYIO MPOMOPIMOHANBHEIE 3aBUCHMOCTH, MX rpaduku. dyrkmun y = X2, y = X3,y = VX, y=|x|.
['padmyeckoe penieHue ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KUIACC

Yucia v BbIYUCICHUSA

PannonansHbIe Ymclia, UPpAMOHAIBHBIE YUCIIA, KOHEYHBIE U OCCKOHEUHBIE JCCATUYHBIC NpoOu. MHOXKECTBO NEHCTBUTEIBHBIX YHCET,
NENCTBUTENbHBIE YMCIa KaK OECKOHEUHBIE JECATUYHbIE ApoOu. B3aMHO 0HO3HAYHOE COOTBETCTBHE MEXKY MHOKECTBOM JICHCTBUTEIBHBIX
Yucesl U KOOPAUHATHOU MPSMOA.

CpaBHEHHE NEUCTBUTENBHBIX YHCEII, apU(PMETUUECKUE TEHCTBUSI C IEHCTBUTEIILHBIMU YMCIIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEIHHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubmmkE€HHOE 3HAUYCHUE BEIMYUHBI, TOUHOCTh NpuOImkenus. Okpyrienue uncen. [Ipukuaka u oleHKa pe3yabTaTOB BEIYHCICHUH.

YpaBHeHHUS M HEPABEHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pellienne ypaBHEHU, CBOIAIINXCA K KBapaTHbIM. bukBanpatHoe ypaBHeHnue. [Ipumepsl perienus ypaBHEHHT
TPEThbEil U YETBEPTOM CTENEHEN Pa3IOKEHUEM HA MHOXKHUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX YpaBHEHUHN. PerieHne TeKCTOBBIX 3a/1a4 alNreOpandecKuM METOJIOM.

VYpaBHeHUE ¢ OBYMs NMEPEMEHHBIMH M €ro rpaduk. Pemenue cucrtem AByX JHMHEHHBIX ypaBHEHHUH C JAByMs NepeMeHHbIMH. Pemienue
CUCTEM JBYX YPaBHEHMIi, OJJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanuss CUCTEMbl ypaBHEHUH ¢
JIBYMsI [IEPEMEHHBIMU.

Pemienmne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienue JUHEHBIX HEPABEHCTB C OAHOM MepeMeHHOM. PenieHne cucrteMm JMHEWHBIX HEPABEHCTB C OJIHOW mepeMeHHoul. KBagpaTHbie
HepaBeHCTBa. [ paduueckas HHTEpIIpeTalys HEPABEHCTB U CCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢ynkus, e€ rpaduk u cBoiicta. [lapaboia, KoOpIMHATHI BEPIIUHBI TAPaO0IIBI, OCh CHMMETPHH MapadoJIbl.

I'padukn dyrkimit: y = kx, y = kx + b, y = kix, y = X%, y = VX, y = x| u ux cBoiicTa.

YuciioBbIe NMOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsITHE YMCIIOBOM MOCIICIOBATEILHOCTH. 3aJaHIE ITOCIICIOBATEILHOCTA PEKYPPEHTHOM GopMyioii u (GopMyIIoi N-ro dieHa.

Apudmernueckass U reomerpuueckasi nporpeccur. @opMyinbl N-ro wieHa apuPpMeTHUYECKO M reoMETPUYECKON IMPOrpeccui, CyMMBI
NEPBBIX N YWIECHOB.

N300pakeHre 4WIEHOB apU(PMETUYECKOH M TeOMEeTpUYECKOH Nporpeccuil ToukaMHM Ha KOOPAMHATHOM IJIOCKOCTU. JIMHEHHbIN u
AKCIIOHEHIIMAJIBHBIN pocT. CnoxHble IIPOLICHTBI.






